Studies on the mechanism of castanospermine inhibition of alpha- and beta-glucosidases.
Castanospermine (1,6,7,8-tetrahydroxyoctahydroindolizine) is an indolizidine alkaloid that was isolated from the Australian plant, Castanospermum australe. This alkaloid was found to be a potent inhibitor of lysosomal alpha- and beta-glucosidases. In this report, the mechanism of inhibition of amyloglucosidase (an exo-1,4-alpha-glucosidase) and almond emulsin beta-glucosidase was examined. Castanospermine proved to be a competitive inhibitor of amyloglucosidase at both pH 4.5 and 6.0 when assayed with the p-nitrophenyl-alpha-D-glucoside. It was also a competitive inhibitor of almond emulsin beta-glucosidase at pH 6.5, but in this case previous studies had shown that inhibition was of the mixed type at pH 4.5 to 5.0. Th pH of the incubation mixture had a marked effect on the inhibition. Thus, in all cases, castanospermine was a much better inhibitor at pH 6.0 to 6.5 than it was at lower pH values. The pK for castanospermine was found to be 6.09, indicating that the alkaloid was probably more active in the unprotonated form. This was also suggested by the fact that the N-oxide of castanospermine, while still a competitive inhibitor, was 50 to 100 times less active than was castanospermine, and its activity was not markedly altered by pH. These results probably explain why castanospermine is a good inhibitor of the glycoprotein processing enzyme, glucosidase I, since this is a neutral enzyme.